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INTRODUCTION 

The Western P a c i f i c  Regional F ishery  Management Council (Counci l )  m e t  
i n  Kona, H a w a i i  i n  August 1985. 
t h e  Council passed a r e s o l u t i o n  underscor ing  t h e  need t o  develop improved 
c h a r t s  of t h e  o f f s h o r e  f i s h i n g  grounds i n  American Samoa. 
f i s h i n g  cond i t ions  around t h e  main i s l a n d  of T u t u i l a  had d e t e r i o r a t e d  due 
t o  heavy f i s h i n g  p res su re ,  t h e  Advisory Panel as a whole r e so lved  t h a t  t h e  
nearshore  problem has been exacerba ted  because e x i s t i n g  n a u t i c a l  c h a r t s  
provide  s p a r s e  coverage of t h e  more d i s t a n t  banks. These are known t o  be 
p roduc t ive  b u t  u n d e r u t i l i z e d  f i s h i n g  grounds. 
in format ion  concerning bottom topography a t  several of American Samoa's 
o f f shore  banks i s  be l i eved  damaging t o  t h e  l o c a l  economy because t h e  
p o t e n t i a l  of t h e s e  areas is  n o t  f u l l y  r e a l i z e d .  Inc reas ing  t h e  h a r v e s t  of 
o f f shore  resources  would h e l p  relieve t h e  p r e s s u r e  on nea r shore  areas. The 
Advisory Panel expressed the opin ion  t h a t  more d e t a i l e d  knowledge of t h e  
bathymetry of t h e s e  o f f s h o r e  banks would encourage t h e i r  e x p l o i t a t i o n  by 
provid ing  informat ion  about  t h e i r  s i z e  and l o c a t i o n  t o  t h e  l o c a l  f l e e t .  

A t  t h a t  time t h e  f u l l  Advisory Panel t o  

Noting t h a t  

The lack of s p e c i f i c  

The oppor tuni ty  t o  addres s  t h e s e  concerns soon became a r e a l i t y  when 
t h e  NOAA s h i p  Townsend Cromwell w a s  scheduled t o  under take  an a l b a c o r e  
survey i n  s u r f a c e  waters of t h e  sou the rn  Sub t rop ica l  Convergence dur ing  t h e  
months of January and February 1986. I n  view of t h e  Advisory Panel  
r e s o l u t i o n  i t  w a s  decided t h a t  t h e  vessel would s t o p  and spend several days 
developing ba thymetr ic  c h a r t s  of some of t h e  o f f s h o r e  f i s h i n g  grounds 
around American Samoa. This  r e p o r t  summarizes t h e  f i n d i n g s  of t h a t  s tudy.  

DESCRIPTION OF STUDY SITE 

Before  arr ival  of t h e  Townsend Cromwell c o n s u l a t i o n s  w e r e  h e l d  w i t h  
personnel  a t  t h e  Office of Marine Resources i n  Pago Pago, American Samoa t o  
determine t h e  gene ra l  l o c a t i o n s  of t h e  o f f s h o r e  banks t o  be surveyed. 
Based on t h e s e  d i s c u s s i o n s  f i v e  s i tes  were t e n t a t i v e l y  i d e n t i f i e d  f o r  which 
u n r e g i s t e r e d  reconnaissance  hydrographic  surveys  would be c a r r i e d  out .  
These were : 

Locat ion  L a t i t u d e  Longi tude 
.r' 

Bank 1 South Bank 14'81 '-14'94' S 170'53 '-17Oo71'W 
Bank 2 E a s t  Bank 14°26'-14038'S 17O01O'-17O044'W 
Bank 3 Southeast  Bank 14°44'-14056'S 169°97'-170009'W 
Bank 4 Northeast  Bank 13°99'-14009'S 170°01 '-170°14'W 
Bank 5 Manua Group 14°19'-14025 1 S 169°52'-169055'W 

i! 

The l o c a t i o n s  of t h e  five survey areas relat ive t o  t h e  main i s l a n d  of 
T u t u i l a  and t h e  t h r e e  i s l a n d s  of t h e  Manua Group are shown i n  F i g u r e  1. 
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Figure 1.--Locations of t h e  f ive survey areas re la t ive  t o  Tu tu i l a  and t h e  
i s l a n d s  of t he  Manua Group. 
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METHODS 

The Townsend Cromwell i s  equipped w i t h  Raytheon and Simrad depth 
sounders and a v a r i e t y  of e l e c t r o n i c  naviga t iona l  a ids .  
bathymetr ic  surveys  were c a r r i e d  out t o  a t  l eas t  a depth of 935-1,122 m 
(500-600 fathoms) us ing  t h e  s h i p ' s  Raytheon fathometer  because of i t s  
supe r io r  performance when sounding over deep water.  P rec i se  nav iga t iona l  
con t ro l  was, however, a major problem throughout. Although t h e  v e s s e l  has  
func t ion ing  Loran, Omega, and S a t e l l i t e  nav iga t iona l  systems, t h e r e  were 
problems w i t h  each. Loran C s i g n a l s  a r e  unava i l ab le  i n  t h e  waters around 
American Samoa. Omega, although a v a i l a b l e  dur ing  surveys,  does not  provide 
h ighly  a c c u r a t e  naviga t iona l  f i x e s .  Moreover, wh i l e  accu ra t e  p o s i t i o n s  a re  
known a t  t h e  t i m e  of an  update,  S a t e l l i t e  f i x e s  are  only p e r i o d i c a l l y  
a v a i l a b l e ,  i .e.,  about once every 70 min during t h e  surveys repor ted  on 
here .  During t h e  in t e r im  adverse c u r r e n t  and wind condi t ions  set t h e  
vessel as much as 2.5 nmi from i t s  est imated pos i t i on .  

I n  t h i s  study 

To a l leviate  all of t hese  problems a Global Pos i t i on ing  System (GPS) 
w a s  acquired s p e c i f i c a l l y  f o r  use during t h e  c ru i se .  The s p e c i f i c a t i o n s  of 
t h i s  u n i t  al low f i x e s  t o  w i t h i n  200 m a t  any t i m e  of day and a t  any p o i n t  
on t h e  globe. Although a GPS u n i t  w a s  t r anspor t ed  t o  Pago Pago and w a s  
success fu l ly  i n s t a l l e d ,  it f a i l e d  t o  func t ion  whi le  a t  sea. A l l  
nav iga t iona l  f i x e s  were theref  o r e  obtained using a Magnavox S a t e l l i t e  
Navigat ional  System, augmented by Omega f o r  i n t e r i m  p o s i t i o n  p r o j e c t i o n s  
(NAV2 op t ion) .  
t h i s  system. As i n d i c a t e d  previously,  wind and c u r r e n t s  o f t e n  s e t  t h e  
vessel as much as 2.5 nmi o f f  i t s  es t imated  p o s i t i o n  i n  a span of 60-90 
min. Consequently, all r e s u l t s  presented h e r e i n  must be considered 
prel iminary and i n  need of confirmation. 

Major e r r o r s  i n  nav iga t iona l  c o n t r o l  were unavoidable using 

During surveys t h e  v e s s e l  t y p i c a l l y  r a n  predefined east-west t r a c k s  a t  
a speed of 8 kn. Sequent ia l  t r a c k s  were spaced a t  d i s t ances  of anywhere 
from 0.25 t o  0.50 n m i  a p a r t  i n  t h e  north-south d i r e c t i o n .  During t r a n s i t  
on a t r a c k  l i n e  soundings were taken every minute and p o s i t i o n s  were 
recorded every 2 min. A few randomly spaced north-south c r o s s l i n e s  were 
run ac ross  the main east-west t r a c k s  t o  provide a d d i t i o n a l  data and t o  
check f o r  e r r o r s  i n  nav iga t iona l  c o n t r o l  by comparing soundings obtained a t  
t h e  i n t e r s e c t i o n s  of l i n e s .  Correc t ions  f o r  t he  d r a f t  of t he  vessel (3.4 
m) were not  appl ied  t o  t h e  sounding da ta .<  S imi la r ly ,  no c o r r e c t i o n s  t o  
depth were determined or appl ied  t o  t h e  data f o r  v e l o c i t y  of sound through 
water, v a r i a t i o n  i n  instrument  b e l t  t ens ion ,  wave e f f e c t s ,  o r  t h e  vessel ' s  
motion whi le  underway. 

Survey d a t a  were recorded by hand i n  a logbook (sounding volume) and 
w e r e  en te red  onto t h e  Honoliulu Laboratory 's  Molecular computer upon 
completion of t h e  c ru i se .  iThe d a t a w e r e  f i r s t  e d i t e d  f o r  e r r o r s  and 
v e r i f i e d .  Because p o s i t i o n s  were l ack ing  f o r  every o t h e r  sounding record,  
t h e s e  w e r e  es t imated  by i n t e r p o l a t i o n  us ing  t h e  p o s i t i o n s  g iven  i n  t h e  
r eco rds  preceding and fo l lowing  an observa t ion  whose p o s i t i o n  w a s  missing. 
The f i l e  was t r a n s f e r r e d  t o  t h e  Univers i ty  of H a w a i i ' s  DEC 2065 computer 
and DISSFLA, a contouring sof tware  package, w a s  used t o  analyze the  da t a  
and t o  prepare  contour maps. A bicubic  s p l i n e  i n t e r p o l a t i o n  r o u t i n e  c a l l e d  
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, 

1 

SPLOT smoothed t h e  i r r e g u l a r l y  spaced da ta  p o i n t s  and produced t h r e e  
dimensional models of t h e  ocean f l o o r .  Each model w a s  cu t  a t  94-m (50- 
fathom) depth i n t e r v a l s  t o  produce contour p l o t s .  Contour l i n e s  c l o s e r  
than  0.8 mm (1/32") were thinned t o  enhance r e a d a b i l i t y .  
d i s t o r t i o n s  are taken i n t o  cons ide ra t ion  us ing  DISSPLA's a b i l i t y  t o  
genera te  s tandard  Mercator p ro jec t ions .  
developed, bu t  each w a s  s ca l ed  t o  m a x i m i z e  page s u r f a c e  area. 

Mapping 

All p l o t s  w e r e  p ropor t iona l ly  

The Townsend Cromwell departed Pago Pago Harbor, American Samoa on 
January 22, 1986 t o  begin t h e  series of un reg i s t e red  reconnaissance 
hydrographic surveys.  
spending 5 days performing nothing but  bathymetr ic  work. 
2,007 depth soundings were taken  over deep-sea shrimp and bottom f i s h  
grounds 94-1,122 m (50-600 fathoms). 
each of t h e  f i v e  s tudy s i tes  were as fol lows:  

The vessel r e tu rned  t o  harbor  on January 27 a f te r  
During t h i s  t i m e  

The numbers of soundings c o l l e c t e d  a t  

Locat ion 

Bank 1 
Bank 2 
Bank 3 
Bank 4 
Bank  5 

Charts w e r e  prepared f o r  
i n  F igures  2-6, r e spec t ive ly .  
1 x 1 min quadrants  and t h a t ,  

Number of 
soundings 

South Bank 739 
E a s t  Bank 500 
Southeast  Bank 238 
Nor the  as t B a n k  25 8 
Manua Group 27 2 

each of t hese  f i v e  areas and a r e  presented  

f o r  scale, 1 min of l a t i t u d e  = 1 mi  = 1.85 
Note t h a t  i n  each t h e  g r i d  p a t t e r n  r e f l e c t s  

km. The fol lowing are s e l e c t e d  no te s  about each of t h e  survey areas. 

South Bank (Bank 1) 

Naviga t iona l  d i f f i c u l t i e s  were p a r t i c u l a r l y  a c u t e  during t h e  survey of 
t h i s  area. Extreme p o s i t i o n  s h i f t s  ( i n  excess  of 1.0 m i )  were a cmmon 
occurrence whenever t h e  S a t e l l i t  e navigat5on u n i t  received an update. 
Because of t h i s ,  t he  i n i t i a l  contour p l o t  of t h e  South Bank  showed a 
d i s j u n c t  p a t t e r n  wherein t h e  nor thern  q u a r t e r  of t h e  bank was s h i f t e d  
approximately 2.0 m i  t o  t he  west-northwest. The r a w  da t a  showed t h i s  w a s  
due t o  several p o s i t i o n  s h i f t s  of t r a c k  l i n e s  acquired during t h e  survey of 
t h e  n o r t h  end. 
p o s i t i o n  and t h e  NAV2 set, and d r i f t  v e c t o r  i n  an at tempt  t o  account f o r  
p o s i t i o n  e r r o r .  

The da ta  were ad jus t ed  by v e c t o r  a d d i t i o n  of t h e  recorded 

The r e s u l t i n g  p l o t  i s  presented  i n  Figure 2. 

Q 

The c h a r t  shows t h a t  South Bank i s  roughly 4.5 m i  long and 1.0 m i  
The top  of t h e  bank appears  t o  be l a r g e l y  a f l a t  su r f ace  3 7  m (20 wide. 

fathoms) deep. 
1,122 m (600 fathoms). 

The bo t t an  s lopes  s t e e p l y  away on a l l  s i d e s  t o  a depth of 
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Figure 2.--Bathymetric contours of the South Bank (Bank 1). Note 
that the contour interval is 9 4  m (50 fathoms) and 1.0 min of 
latitute is equal to 1.85 km. 
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Figure  4.--Bathymetric contours  o f  t h e  Southeast  Bank (Bank 3 ) .  

W 

Note 
t h a t  t h e  contour i n t e r v a l  i s  9 4  m (50 fathoms) and 1 .0  min of l a t i t u d e  
is  equal  t o  1.85 km. 
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F igure  5.--Bathymetric contours  of t h e  Northeast  Bank (Bank 4 ) .  Note 
t h a t  t h e  contour i n t e r v a l  is  94 m (50 fathoms) and 1 . 0  min of  l a t i t u d e  
is  equal  t o  1.85 km.  

. 
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Figure 6.--Bathymetric contours of the Manua Group (Bank 5). 
the contour interval is 9 4  m (50 fathoms) and 1.0 min of latitude is 
equal to 1.85 km. 
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E a s t  Bank (Bank 2) 

A very  l a r g e  area was examined during t h i s  survey, encompassing 
approximateay 160 rani'. 
because no l a r g e  i d e n t i f i a b l e  bank w a s  loca ted .  
discovered t h a t  came t o  w i t h i n  187 m (100 fathoms) of t h e  s u r f a c e  i n  the  
v i c i n i t y  of la t .  14O20'N and long. 17Oo2O1W. Also, a broader  374-561 m 
(200-300 fathom) she l f  w a s  l o c a t e d  near  l a t .  14O22'N and long. 17Oo12'W. 
General ly  t h e  area could be cha rac t e r i zed  as a 20-mi  long r idge ,  extending 
from e a s t  t o  w e s t  and r i s i n g  from depths i n  excess  of 1,870 m (1,000 
fathoms). Much of t h i s  area appeared s u i t a b l e  €or  t rapping  t h e  deepwater 
car idean  shrimp Heterocarpus l aev iga tus .  

The r e s u l t s  (Fig. 3 )  were d isappoin t ing  
A s i n g l e  p innac le  was 

Southeast Bank (Bank 3) 

The Southeas t  Bank w a s  auch smaller than t h e  E a s t  Bank survey area 
The c h a r t l e t  sugges ts  t h a t  t h e  r eg ion  i s  composed of s eve ra l  (Fig. 4 ) .  

p innac le s  t h a t  rise s t e e p l y  from depths  of 935 m (500 fathoms) t o  w i t h i n  
187 m (100 fathoms) of t h e  su r face  i n  t h e  v i c i n i t y  of lat .  14O30'N and 
long. 17Oo03'W t o  l a t .  14O32'N, long. 17Oo01'W. Actual f i s h i n g  a reas ,  
however, appear t o  be q u i t e  small and l imi t ed .  

Northeast Bank (Bank 4) 

With t h e  except ion  of Bank 5 (Manua Group), naviga t iona l  con t ro l  was 
b e t t e r  he re  than  a t  t h e  remaining si tes.  The survey showed (Fig. 5)  t h a t  
t h e  Nor theas t  B a n k ,  s i t u a t e d  a t  l a t .  14O03'N and long. 17Oo05'W, i s  a f l a t -  
topped guyot, r i s i n g  from 1,122 m (600 fathoms) t o  w i t h i n  94 m (50 fathoms) 
of t h e  sur face .  The t o p  of t h e  bank has an a r e a  s l i g h t l y  i n  excess  of 
3 mi2 and the  s i d e s  s lope  s t eep ly  away i n  all d i rec t ions .  

1 

Man= Group (Bank 5) 

i 

I 

The l a s t  survey l o c a t i o n  w a s  s i t u a t e d  i n  mid-channel between t h e  
i s l a n d s  of Olosega and Tau i n  t h e  Manua Group of American Samoa. This s i t e  
i s  popular w i th  t h e  fishermen of t h a t  area, who requested t h e  survey t o  
gain g r e a t e r  knmledge  about t h e  bathymetry of t h e i r  f i s h i n g  ground. 

Navigat ional  c o n t r o l  during t h i s  survey w a s  achieved using radar .  The 
vessel w a s  s u f f i c i e n t l y  c l o s e  t o  f i x e d  landmarks t h a t  p o s i t i o n  f i x e s  could 
be obtained more accu ra t e ly  by t h i s  method. 

i 

The r e s u l t s  showed t h a t  t h e  survey a r e a  c o n s i s t s  of a submarine r i d g e  
running northwest-southeast  (Fig. 6 ) .  A number of p innac les  w e r e  l oca t ed  
i n  t h e  area which v a r i e d  i n  l e a s t  depth from 94 t o  561 m (50 t o  300 fathoms). 
Obsemat ions  made on t h e  vessel 's chromoscope during t h e  survey revea led  
t h e  presence of what appeared t o  be aggrega t ions  of E t e l i s  coruscans,  a 
deepwater snapper, i n  t h e  187-280 m (100-150 fathom) depth zone. 
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DISCUSSION 

The information presented  h e r e  may be u s e f u l  t o  t h e  fishermen of 
American Samoa i n  l o c a t i n g  new and product ive f i s h i n g  grounds. It may a l s o  
h e l p  resource  managers t o  estimate the  ex ten t  of a v a i l a b l e  h a b i t a t  f o r  
spec ie s  demonstrating developmental p o t e n t i a l .  One obvious example i s  
Heterocarpus l aev iga tus .  

On a more cau t ious  no te  i t  i s  imperat ive t h a t ” u s e r ’ s  of t h e  
information contained i n  t h i s  r e p o r t  r e a l i z e  i t s - l i m i t a t i o n s .  Severe 
naviga t iona l  problems w e r e  encountered during a l l  of t h e  surveys,  and 
e s p e c i a l l y  f o r  t h e  South Bank.  All f i v e  of t h e  c h a r t l e t s  must t h e r e f o r e  be 
considered P R K L I ~ ~ A R Y ,  APPROXIMATE, AM) RJ “3ED OF mfRTHER CONFIRMATION. 
Under no circumstances should t h e s e  be used f o r  nav iga t ing  a vesse l .  
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